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S'tK.r  \ At  AVTIIRACITC  R  Spontanrnus  pnrumnihnrat  in  ihr 
L'SAF  aircrfo  pnpulaiutn  a  rfiroipfcmt  Ituat  Avial  Space  Environ 
Med  lv»«i  57 

SponioR  dtif  pMumothorai  (SP)  it  intr«9U«fitly  diotjnotad  in 
oircrtw  pcnoMini.  Hownrnr,  one*  it  it  diOQnotad,  aircrnw 
diipotrtKM  bccomat  a  tcriout  eonenm.  To  trolootp  dirt  problem, 
a  liloratwrt  roviow  wot  eonductod  to  D«fi  tK«  dnoot*  into  propor 
ponpoetivt.  A  qwotnonnoiro  wot  riion  tont  to  oil  oirerow  in 
Hi*  Unilad  Slot**  Air  Fere*  •*orv*r  fit*  adio  hod  tvHorod  SP  in 
ord*r  to  gom  o  r*trotp*ctni*  view  of  proWnmt  end  tituotieni 
*ncovni*r*d.  Th*  following  oroof  w*r*  invoftigotod:  r*cvrToncn, 
height,  weight,  oge,  tmohing  hittorr.  imiioi  modicol  monogemont, 
irmptomot^ogy,  octhrity  at  lime  of  oecurronce,  roitrtionihip  to 
flight  dutiot,  trootment  given  and  poreonof/fomity  hietory  of 
long  ditea**.  A  remew  of  FAA,  military,  and  NASA  guidelinot 
regarding  portonnel  with  o  futtory  of  SP  wot  ofto  done.  It  it 
concluded  that  SP  it  an  unrecegniied  hoxord  to  aircrew  pertonnel. 
Once  on  SP  hot  been  diognoted  in  an  individval,  he/th*  thewfd 
be  grounded  from  further  flight  dutiet  until  either  9  yean  have 
elopted  withoirt  a  recurrence  or  there  hot  been  e  biloterol  parietal 
pleurectemy. 


Spontaneous  pneumothorax  (sp)  is  an 

entity  of  extreme  importance  in  the  aerospace 
community.  The  condition  may  bnng  about  sudden 
incapaatation  when  least  expected. 

SP  IS  a  relatively  common  e-.*:ty  in  tall.  th’n.  ycuag. 
healthy  males  (17.43.70.90).  The  incidence  rate  ranges 
from  2-46  per  100.000  (,18.48.70.77.112.113)  and  is  felt 
to  be  increasing  (17.27,32).  This  rate  has  been  found  to 
be  higher  in  the  military  population,  primarily  because 
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that  population  is  composed  of  >oung,  healthy  males  (4. 
27,99).  About  1  out  of  every  500  young  men  may  have 
a  history  of  SP  (93).  The  actual  incidence  is  probably 
higher  than  that  reported  since  not  all  physicians  report 
their  cases  of  SP  and,  if  sy.mptoms  -re  mild,  a  patient 
mav  not  consult  a  physician  (2S) 

The  frequency  of  SP  proks  at  two  different 
age  groups— one  large  peak  at  age  20-29  years  and  a 
smaller  peak  at  aee  50-70  vears  (4.15.17.20.30.35.44. 

46.49.62.63.70.74.88.90.91.95.97.105)  The  younger 

age  group  is  compnsed  of  vounc.  healths  males  usuallv 
assumed  to  have  suffered  rupture  of  an  aoical  subpleural 
bleb  or  bulla  (3.6.9.12.14.17.20.24,25.27.30,36,48,6;, 
63.64.70.77.83,91.95.109)  There  commonly  is  no 
pnor  history  of  disease,  pulmonary  or  othcrssise  (62, 
70)  and  occasionally  no  blebs  arc  found  at  surgery  (70) 
Apical  bullae  or  blebs  arc  quite  common  in  the  general 
population  (50)  and  arc  usually  bilateral  (24.25.26.33. 
39.48.57,77,95,113).  Some  feel  that  young,  tall,  thin 
males  may  have  an  “hcntablc"  defect  that  is  exacerbated 
by  the  greater  venical  length  of  the  chest,  making  the 
apex  more  vulnerable  to  gravitational  stresses  (26.107) 
SP  is  usually  due  to  an  underlying  disease  process  in  the 
older  population  (4.17.°9,V  This  older  age  ..  ' 

not  be  considered  funher. 

SP  appears  to  have  a  predilection  for  males,  affecting 
up  to  5-10  limes  as  many  males  as  females  (12.20.24.26. 

46.55.60.70.91.95.105) .  Family  history  of  pulmonary 
problems  or  SP  does  not  seem  to  be  an  indicator  for 
the  subsequent  risk  of  SP.  although  a  familial  incidence 
of  2%  has  been  reported  (70.105).  Activity  level  at 
the  time  of  SP  does  not  seem  to  affect  th;  i'^cidcncc 
fete  oi  SP.  About  75%  of  SPs  occur  du.mg  light  or 
sedentarv  activitv  or  during  sleep  and  are  apparentiv 
unrelated  to  stress  (16.17.18.25.28.39.40.56.70.75.95. 
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105.112).  Some  series  .relate  a  greater  incidence  of 
SP  in  smoken;  up  to  88%  of  those  suffering  SP 
also  smoke  (14.20,25.80).  Other  studies  disagree 
(112).  There  is  no  predilection  as  to  which  lung 
IS  affected  (17,19,54.61.70.84.91.95,105,112).  About 
2%  of  ail  SPs  are  bilateral  simultaneously  (23,30.46. 
55,70.91.95).  Such  a  condition. even  without  associated 
pulmonary  pathology, is  potentially  fatal  (5,21.62.112). 
The  mortality  rate  from  SP.  overall,  is  less  than  1%  (18. 
105). 

Symptomatology  of  SP  usually  consists  of  a  non¬ 
productive  cough,  pleuritic-type  chest  pain,  and  dysp¬ 
nea.  which  may  or  may  not  be  persistent  (14,17,18, 
25.35.70.75.94,95.113).  The  symptoms  may  be  of 
sudden  onset,  severe  and  life-threatening,  with  severe 
respiratory  and  cardiac  insufficiency,  in  up  to  10%  of 
the  cases,  (14,32.70. 1 12).  About  7%  of  SP  patients  do 
not  even  notice  symptoms  which  might  alert  them  to  the 
possibility  of  an  SP  ( 17. 18. 70).  Young  individuals,  even 
with  the  total  collapse  of  a  lung,  may  not  appear  severely 
ill  (46).  Symptoms  are  more  likely  to  be  present  if  the 
SP  IS  bilateral  (46). 

On  physical  examination,  the  patient  may  appear 
to  be  in  no  distress  or  may  be  in  acute  resp>ratory 
distress  (75.113).  There  is  usually  no  elevation  in  body 
temperature  or  of  the  erythrocyte  sedimentation  rate 

(70). 

The  diagnosis  of  SP  is  confirmed  by  chest  X-ray  (38). 
There  is  no  radiological  evidence  of  pulmonary  disease 
in  about  80%  of  cases,  and  no  evidence  of  a  previous 
SP  in  well  over  half  of  the  cases  (12.17.30).  Patients 
are  most  frequently  misdiagnosed  as  having  the  flu.  an 
acute  URI.  a  "circulatory  disturbance. "or  a  myocardial 
infarction  (46). 

The  treatment  of  SP  may  be  conservative  or  surgical. 
Conservative  therapy  consists  of  bed  rest  and/or 
needle  aspiration  (thoracocentesis)  and/or  a  chest  tube. 
Surgical  treatment  consists  of  chemical  or  mechanical 
picurodesis.  paretial  or  complete  parietal  pleurectomy, 
ancL^or  surgical  excision  of  bullae  and  blebs  (62).  There 
IS  no  consensus  as  to  which  therapy  is  the  best  for 
nonaviation  personnel,  in  spite  of  voluminous  literature 
on  the  subject  (99. 102). 

Conservative  therapy  is  unacceptable  in  the  aviation 
community  because  of  the  high  SP  recurrence  rate  after 
such  treatment  (27. 42.62. 1 13). 

Surgery  for  SP  is  usually  indicated  when  the  lung 
fails  to  reexpand  after  3-10  d,  recurrent  SP,  tension 
pneumothorax,  chronic  une.xpanded  pneumothorax, 
hemopneumothorax  that  fails  to  respond  to  aspiration, 
bilateral  pneumothorax,  fistula,  or  the  presence  of 
thin-walied.  air-containine  evsts  on  chest  X-ray  (II, 
14. 20. 23. 24,65.66.70.. 3.'iO.S3.99, 102. 112, 1 13).  The 
goal  at  operation  should  be  to  remove  the  v«usat've 
lesion  and/or  to  obliterate  the  pleural  space  by  the 
simplest  possible  technique  (20.63).  Surgery  may  be 
performed  through  a  large  thoracotomy  or  median 
sternotomy  (biiatctat  uicb  .ACuic'i  ^r.d'cr 
parietal  pleurectomy)  or  a  small  lateral  incision  in  the 
fifth  or  sixth  intercostal  space  (24,77.82).  It  is  generally 
agreed  that  surgical  symphysis  does  not  interfere  with 
lung  function  (27). 


Pleurodesis  is  frequently  used  in  recurrem  SP  (‘>8, 
99).  Pleurodesis  may  be  mechanicai  or  chemxrai. 
Both  methods  have  their  advocates  and  detractors. 
Pleurodesis  causes  intrathoracic  inflammation  to  the 
extent  diat  the  lung  fuses  to  the  thoraac  wail  obliterating 
the  pleural  space  (55).  Many  authors  prefer  mechanical 
pleurodesis  to  chemical  pleurodesis  because  the  former 
is  less  painful  and  "more  effective"  (20,52.91.99,105. 
112).  Others  feel  that  chemical  pleurodesis — the  insuf¬ 
flation  of  a  foreign  substance  into  the  pleural  cavity — is 
the  most  successful  method  of  treatment  (20.30.42).  In 
spue  of  the  multitude  of  chemical  agents  used,  none  has 
proven  satisfactory  (1.2,7,8,13.18.20,30.35,42,47.53. 
55.69. ■^0.71. 79, 90,92.97. 98. 102. 104, 108).  The  major 
reasons  for  chemical  pleurodesis’  unsatisfactory  results 
are  that  adhesions  are  either  inadequate  or  produced 
on  the  diaphragmatic  and/or  mediastinal  surfaces  where 
they  arc  of  little  value  (4.29,41).  There  may  also  be 
increased  postoperative  morbidity  (8,17.24.29,30.36. 
42.44.54.58.70.79,102.108).  In  spite  of  its  morbidity, 
chemical  picurodesis  cannot  be  guaranteed  to  prevent 
further  recurrences  (10). 

Many  thoracic  centers  have  abandoned  pleurodesis  m 
favor  of  panctai  pleurectomy  because  of  pleurodesis' 
high  recurrence  rate  (97).  The  recurrence  rate 
after  panctai  pleurectomy  is  0-1%  (4,20.30.70.90.95). 
It  would  appear  that  thoractomy  with  resection  or 
obliteration  of  blebs  and  panctai  pleurectomy  provide 
the  best  protection  against  both  persistent  air  leaks 
and  recurrences  (20,91.95).  Simultaneous  bilateral 
thoractomies  arc  a  major  insult  to  any  patient  but. since 
the  contralateral  recurrence  rate  is  so  high,  it  is  onl, 
prudent  to  repair  both  sides  simultaneously  (6.77)  or 
separately.  % 

Panetal  pleurectomy  is  fch  by  many  to  be  the 
treatment  of  choice  in  persistent  or  recurrent  SP 
for  those  who  arc  sufficiently  fit  to  undergo  a 
surgical  procedure  (4. 35. 42. o5. 91 .95.96. 1 12).  Parietal 
pleurectomy  creates  a  uniform  inflammatory  surface 
with  secondary  adhesions  of  the  lung  to  the  cndothoracic 
fascia  (20).  This  procedure  is  felt  to  he  the  best 
chance  for  a  permanent  cure  and  that  n  should  be 
performed  early  (4,77,95).  Even  though  thoractomy 
and  pleurectomy  arc  major  surgical  procedures,  the 
morbidity  and  mortality  are  no  greater  than  that  for 
chemical  pleurodesis  (42.95).  The  complication  rate 
is  extremely  low  (4%).  Some  studies  report  no 
complications,  to  include  recurrences  or  deaths  (4.20. 
29.30.95.96).  Postoperative  pulmonary  function  icsis 
have  been  routinely  reported  as  being  normal  even 
after  bilateral  procedures  (3.4.20,29.30.96).  Panetal 
pleurectomy  is  net  a  radical  procedure  since  there 
is  little  additional  trauma  compared  to  mechanical  or 
chemical  pleurodesis.  The  pleurectomy  may  be  panial 
or  complete  (4.20,25). 

The  most  common  and  important  complication  of 
SP.  recurrence,  needs  special  consideration  ( 14.29.30. 
4^  106)-  cats  ’.vnu  cA^cnencc  SP  'vfij 

have  a  recurrence  (71).  The  time  between  recurrences 
is  usually  less  than  I  year.  (17.39.48.62)  and  two- 
thirds  of  recurrences  will  appear  withm  the  first  2 
years  after  the  initial  occurrence.  The  average  interval 
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between  SPs  is  about  2.3-3. 1  years  (17,18.42-74). 
However,  the  interval  for  first  recurrenc  can  be  as 
long  as  10-21  years  (17,74).  The  reponca  recurrence 
rates  very  wdeiy.  This  wide  variance  is  usually  due 
to  a)  length  of  follow-up,  b)  whether  the  SPs  are 
suspected  or  radioiogically  proven,  r)  interpretation 
of  interval  history,  d)  inclusion  or  noninclusion  of 
contralateral  episodes,  e)  noninclusion  of  previous 
episodes  before  treatment — an  “initial  episode"  may 
not  be  a  patient's  first  SP,  0  lype  of  therapy  given 
for  the  SP.  and  g)  size  and  composition  of  the  study 
group  (25.49).  Each  recurrence  significantly  increases 
the  chances  of  another  episode  (25,49,62).  First 
recurrence  rates  with  conservative  therapv  varv  from  10- 
60''!  (17.  IS. 24. 29. 30, 34. 37. 41. 45. 49. 51. 57',  59, 62.70. 
73.80.85.87,89,90.95.97. 101. 102. 105). and  tend  to  be 
hich  because  the  blebs  that  originally  caused  the  SP  are 
still  present  The  frequency  of  second  recurrence  after 
conscrvaiisc  therapv  is  17-80ff  (14.42.73)  and  for  third 
and  fourth  SP  ii-  KO-'lOOrr  (14. 18.24.30.73).  Of  patients 
with  SP.  10-2(1'^  will  develop  SP  in  the  contralateral 
side  ( 17.30.61 .73.80.90.97)  and  2-377  will  experience  a 
simultaneous  bilateral  SP  (30.45).  It  is  generally  agreed 
that  patients  with  one  or  more  recurrent  SPs  should 
have  some  form  of  surgical  treatment  since  recurrence 
risk  IS  Ml  high  (2t).. 12. 62. 76).  Chemical  or  mechanical 
pleurodesis  have  huth  recurrence  rates  varying  from  0- 
.'0^;  (17  2!),. 10,42)" 

Aeromcdical  Aspecu 

SP  mav  be  innocuous  at  ground  level.  It  is  neither 
common  nor  imptirtani  statistically  for  the  ground 
armed  forces.  The  problem  is  more  serious  (or 
aircrew  members  exposed  to  the  added  hazards  and 
risks  of  flving.  with  the  possibility  of  incapacitation 
and  subsequent  inability  to  control  the  aircraft  (25, 
27.28.68)  SP  can  cause  distraction  because  of  chest 
pain,  dyspnea,  and  hypoxia  (28,42.68).  In  flight  it  can 
cause  an  aviator  to  rciinquish  his  duties  or  to  abort 
the  mission,  or  can  cause  a  serious  mishap  or  a  major 
disaster.  In  single-scat  aircraft.  SP  may  cause  loss  of  life 
or  loss  of  the  aircraft.  The  cause  of  the  mishap  may  be 
erroneously  labeled  as  "unexplained"  or  due  to  “human 
error."  Th.ercforc,  one  should  take  a  conservative 
attitude  when  grounding  aviators  with  blebs,  bullae, 
cysts,  or  a  .iistcry  of  SP  (27.28.39). 

The  etiology  of  SP  in  aircrew  personnel  appears  to  be 
similar  to  that  of  the  general  population,  the  predispos¬ 
ing  pathology  being  more  important  than  environmental 
stresses  (28.39.94).  Others  feel  operational  (light  may 
induce  SP  in  an  individual  with  preexisting  pulmonary 
malformations,  e.g.  blebs.  This  is  of  concern  since 
the  individual  with  malformations  is  exposed,  over  the 
years,  to  high  G,  rapid  decompressions,  pure  oxygen 
bren’birz  ''ttli  lu.ccd  CA^iiaitcri.  increased 
forces,  and/or  chest  restriction  due  to  anti-C  suits  (27. 
86.111).  The  concern  is  that,  at  altitude,  the  involved 
lung  may  collapse  completely  and/or  form  a  tension 
pneumothorax  (27.42).  If  one  continues  to  fly  with  a 
SP.  further  compression  of  the  lung  with  mediastinal 
shift  and/or  sudden  death  may  occur.  Air  embolism  is 
also  felt  to  be  a  danger  (39). 


The  onset  of  SP  is  more  likely  aunng  n'^nflying 
hours  (28,39.94).  There  have  been  relatively  few 
cases  .-eported  during  flight  (1277)  or  m  low-pressure 
chambers  (LPC)  (4. 17.25.28.34,39,48,51. 102). 

Conservative  therapy  is  not  appropriate  for  aircrew 
personnel  because  of  the  known  high  recurrence  me 
of  SP  and  its  attendant  dangers  at  altitude  (27.62. 113). 
Some  authors  feel  surgical  correction  is  the  treatment  of 
choice,  even  in  those  who  have  not  experienced  an  SP 
but  who  have  significant  bleb  formation  wuh  expansion 
at  altitude  (39). 

Return  to  flight  status  after  an  SP  should  be  based 
on  a  thorouEh  acromedteal  evaluation  and  examination 
(28).  The  civil  aviation  and  military  regulations 
eoveming  the  treatmeni/disposition  of  an  aircrewman 
with  an  initial  episode  of  SP  vary  greatly  (31.67,72. 
100.103). 

METHOD 

A  retrospective  questionnaire  studv  was  carried  out 
bv  reviewing  the  cases  of  147  aircrew  men  w  ith  a  history 
of  SP  in  the  USAF  Waiver  File  at  the  L'  S  Air 
Force  School  of  Aerospace  Medicine.  Eighicen-nem 
questionnaires  were  sent  to  each  involved  aircrewman 
to  ascertain  the  peculiarities  of  his  experience. 

We  conducted  a  literature  search  for  general  infor¬ 
mation.  signs,  symptoms,  incidence,  complications, 
treatment  "modalities,  and  recurrence  rates  of  SP 
From  this  wc  hoped  to  determine  the  most  reliable 
therapeutic  modality  to  ensure  nonrccurrence  in  the 
aircrew  population.  In  conjunction  with  this,  we 
reviewed  the  U.S.  Navy.  U  S.  Air  Force.  U  S.  Army, 
NASA,  and  the  FAA  Regulations  concerning  the 
disposition  of  aircrewmen  suffepng  SP  (Table  1) 

RESULTS 

Of  the  147  individuals  identified  in  the  USAF  Waiver 
File  as  having  suffered  SP.  2  were  excluded  from  the 
survey  for  administrative  reasons.  2  were  deceased,  and 
1  refused  to  answer  the  questionnaire,  leasing  a  possible 
142.  Of  these.  4  were  excluded  because  ihcv  suffered 
a  traumatic  pneumothorax  rather  than  a  spontaneous 
pneumothorax.  Of  the  eligible  13S  aircrewmen.  112 
responded  to  the  questionnaire  for  an  SIT^  rcium  rate 
Of  these  aircrewmen.  4177  are  still  actively  flying  The 
follow-up  time  vaned  from  less  than  1-32  years  wuh  an 
average  follow-up  time  of  10  years 
Recurrence 

There  were  151  episodes  of  SP  in  the  112  aircrew 
members  responding.  Of  these  112  .  28  77  experienced  a 
first  recurrence.  23%  of  this  28%  experienced  a  second 
recurrence,  and  14%  of  this  2377  cxpencnced  a  third 
recurrence  for  a  total  recurrence  rate  of  3577.  No  one 
in  our  retrospective  study  reported  more  than  four  SPs. 
The  average  of  first  OTurrenc;  -4-:  2"'  v'crs.  a*  F'^t 
recurrence  31  years,  at  second  recurrence  34  years,  and 
at  third  recurrence  36  years. 

The  time  interval  between  initial  SP  and  recurrence 
was  skewed  toward  somewhat  longer  intervals  compared 
to  other  series  (17.18.39.42.48.62.74).  Of  all  recur¬ 
rences.  56%  occurred  within  2  years.  77%  within  6 
years,  and  95%  wjihin  9  years  of  the  preceding  SP. 
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table  I.  RULES  AND  REGULATIONS  GOVERNING  SPONTANEOUS  PNEUMOTHORAX, 


Federal  Aviauoii 
Administration  (31) 

Entry  into  Flitht  Proeram 
Spontaneous  pneumotliorax 
is  disqualifying  for 
aviation  duty 
-unless  resolved  radio¬ 
graphically  and  no 
underlying  disease  is 
present 

Retention  In  Flivht  Protram 

Spontaneous  pneumothorax  is  disqualifying  for  aviauon  duty 

-unless  resolved  radiostraphically  and  no  undcrivine  disease  is 
present 

U  S  Vav>  (67) 

Spontaneous  pneumoihorai 

IS  disqualifying  lor 
aviation  duty 
•if  present  within  3 
years  of  examination: 

■unless  surgically 
corrected  if  no  significani 
residual  disease  or  deformiiv 
exists  and  pulmonary  function 
'-SIS  are  normal 

-if  rcccurrcnt  bv  histors 

US  A  r  m  \  1  UX  >  1 

Spontaneous  pneumoihorai  is 
disqualifying  for  anaiiun 
duty 

•if  present  wtihin  3 
years  of  eiammaiion 
■unless  surgically  correned 
if  not  significant  residual 
disease  or  deformity  eiisis 
j  and  pulmonary  function  icsis 

arc  normal 

Same 

L'  S  -Vir  Force  (  10-' i 

Spontaneous  pneumoihorai  is 
disqualifying  for  ayiaiion 
duty 

•by  history 

■hs  hisioft.  cicepi  a  single  rpisoilc  mjs  he  ssjiscU  '(  complcic 
recoyerv  with  lull  lung  cipansiun. 
normal  pulmonary  function  icsts.  and  ni> 
underlying  disease 

■unless  successful  pieurixlcsis  performed  and  normal  pulmonary 
funciion  lesis.  after  n  months  ol  opscrsaiuip 
(requires  hvpobaric  chamber  evjluaiioni 

NASA  l':i 

Spontaneous  pneumoihorai  is 
disqualifying  for  aero¬ 
space  duly 
■by  history 

■unless  surgically  oorrecied 
and  without  recurrence  for 

5  years 

-unless  suraicalK  corrected  >4iiht'>ui  recurrence  for  '•is  months 

The  follow-up  interval  after  an  initial  SP  at  which  the 
probability  of  recurrence  becomes  negligible  is  about  9 
years.  The  mean  interval  between  SPs  was  about  3  years 
in  all  cases. 

Height,  Weight,  Age 

The  average  height  of  our  study  group  was  71 .7  in  and 
the  average  height  of  those  currently  actively  flying  is 
73.4  in.  The  average  weight  of  all  respondents  was  173.6 
lbs  (Fig.  1).  The  average  age  was  43.4  years  overall 
and  40  years  for  those  still  actively  flying  (Fig.  2).  Of 
all  respondents.  41%  were  under  40  years  cf  age.  and 
48%  of  all  aircrew  in  our  population  currently  flying  are 
under  40  yean  of  age. 

Smoking 

Of  the  aircrewmen  in  our  series.  79%  have  a  positive 
smoking  history,  with  an  overall  average  of  30. 75  pack- 
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Fig.  2.  Ag«  at  occurT*nc«  of  SPT  and  currant  ag«  oF  population. 

vears.  There  is  no  direct  relationship  between  pack- 
vears  per  individual  and  number  of  recurrences.  We  did 
not  obtain  data  on  whether  the  aircrewman  is  a  currertt 
smoker  or  not.  Of  aircrcwmen  under  40  in  our  study 
jtroup,  bST  are  nonsmokers.  However,  only  31^  of 
current  flyers  under  40  years  of  age  in  our  group  are 
nonsmokers  (Table  II). 

Iniiial  Treatment 

Only  S2ff  of  patients  with  SP  were  seen  by  a  flight 
surcei'n  The  delay  in  seeking  medical  attention  varied 
from  O-.l.tb  h  with  a  mean  of  24.6  h.  a  median  of  4  h. 
and  a  mode  of  0.5  h  (Fig.  3).  Of  the  patients.  325^ 
waited  1  h  or  less  and  54^  waited  4  h  or  less  to  see  a 
phvsician;  2 1 T  waned  more  than  24  h  to  see  a  physician. 
Ali  but  one  of  those  with  a  second  or  third  recurrence 
sought  medical  attention  within  3  h  of  occurrence,  the 
latter  waiting  12  h.  The  reasons  given  for  delaying 
medical  treaf^ent  were  fear  of  grounding,  distance  from 
or  availability  of  medical  services,  and/or  the  lack  of 
seventy  of  svmptoms 

Symptoms 

The  most  frequently  reponed  symptoms  were  pain 
(89‘T).  dyspnea  (61fc).  difficulty  moving  nght  or  left 
arm  (6T:).  fatigue  (6T),  near  loss  of  consciousness 
(6Tc).  and  URI-type  symptoms  (69c).  Other  symptoms 
mentioned  were  sore  throat,  cyanosis,  heartburn, 
cough,  “thought  was  having  an  MI.”  nausea,  audible 
heart  beat,  dizziness,  increased  pulse  rate,  audible 
pleural  “knock."  dilficuity  running  or  jogging,  choking, 
diaphoresis,  weakness,  cramps,  fainting,  paleness,  fear, 
"didn’t  feel  like  smoking."  and  tachypnea  (Table  III). 
The  pain  had  many  different  charactensiics.  such  as 
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Rg.  3.  Tifn*  daloy  in  leaking  medical  ananiion  anar  tipar- 
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knife-like.  dari-likc.  similar  to  a  pulled  muscle. " 
cramp-like.  like  a  "steel  band"  on  chest;  pain  on 
bendine  over,  moving,  or  with  exertion;  and  in  various 
locations  such  as  shoulder  blades,  shoulder,  back  upper 
chest,  under  rib  cage,  in  arm.  etc.  Some  patients 
expcncnced  no  pain.  Other  individuals  expencnccd 
pain  so  severe  it  caused  them  to  double  over  and 
almost  lose  consciousness.  Two  individuals  claimed  no 
symptomatology,  stating  that  their  SP  was  discovered  on 
a  routine  examination. 

Acta  it\\ 

There  was  no  relationship  between  activitv  level  and 
the  occurrence  of  SP — 249)-  were  sleeping.  33^  were 
participating  m  minimal  effort  activities  (sitting  at  desk, 
eating,  etc).  28‘vr  were  involved  m  moderate  effort 
activities  (getting  in  and  out  of  car.  walking,  etc),  and 
IIT'  were  involved  in  great  effon  activities  Iracseiball. 
jogging,  tennis,  eic).  Five  percent  of  ihe  individuals 
could  not  remember  what  they  were  doing  at  the  time 
of  symptom  occurrence. 

Flight  Reiaiicnshtp 

Of  those  answering  the  questionnaire.  "n'T  have 
flown  military  aircraft  within  the  last  4  years  (i‘^8d-S3) 
(Fig.  4).  Only  39c  last  (lew  pnor  to  1970.  Thiriv-seven 
percent  of  aircrewmen  admitted  to  having  flown  wnhin 
the  24  hours  before  or  after  their  SP.  Of  this  37‘~c.  63'”c 
had  been  flying  “straight  and  level"  profiles  and 
high-G  or  rapid-change-in-altitude  profiles  Of  those 


TABLE  II  SMOKING  HISTORY  OF  AIRCREWMEMBERS  WITH  SP 


56Sc  of  non-wnoken  ire  currently  flying 
l*^e  of  currtnl  flyer*  »re  non-*moken 
22'<  of  ill  flyen  arc  nort-tmokcr* 

ITSV  o(  (ormcr  flyer*  are  non-smoker* 

65re  of  those  under  40  years  of  age  are  noo-smoken  and  ai'T  of  aiterewmembers 
are  under  40  year*  of  age 

3)  *7  of  curreni  flyer*  under  40  vear*  of  age  are  non-smokers 
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table  ui.  reported  symptomatology  with  spontaneous 

PNEUMOTHORAX  (n  =  112). 


SYMPTOM 

NUMBER 

(%) 

Pam 

too 

(89) 

Shonneas  of  breath 

68 

(61) 

Difficulty  moving 

7 

(6; 

arm  or  leg 

Near  loss  of 

6 

(5) 

consciousness 

Tiredfaiigue 

b 

(5) 

LRl  symptoms 

b 

(5) 

Csaonsis 

< 

(■>) 

Sore  throat 

(3) 

Loss  of  consCTOusness 

3 

(3) 

Nausea 

3 

(3) 

Heanbum" 

3 

f3) 

Couah 

3 

(3) 

Thought  was  having 

7 

(2) 

M.l 

AuUiblr  hcan  heal 

■N 

(21 

Dimness 

-V 

(2) 

SYMPTOM 

NUMBER 

(■■r) 

tadtycanlu 

y 

(2) 

choking 

(2) 

pteurai  "Icr'-'k' 

■y 

(2) 

sensation  of  'something 

(2) 

moving  in  chest  cavity  ' 

diaphoresis 

(2) 

difficulty  jogging' 

(2) 

running 

weakness 

! 

0) 

cramps 

1 

(1) 

fainting 

1 

(!) 

paleness 

! 

(11 

fear 

1 

(1) 

"didn  I  feel  like 

1 

III 

smoking  ■ 

tacnvpnca 

1 

in 

(4il 


rui  vAs< 


Fig.  4.  Last  y«or  oI  actrv**^ty  for  ooch  oircrawmon. 


who  suffered  an  SP  within  24  h  of  flying,  30%  suffered 
It  dunng  flight.  Several  individuals  elected  to  fly 
immediately  after  the  appearance  of  symptomatology 
Seven  percent  of  the  aircrew  had  been  in  a  low- 
pressure  chamber  (LPC)  within  24  h  of  their  SP.  AU 
had  expenenced  rapid  decompression  during  theu  LPC 
flight,  and  86%  of  these  experienced  their  SP  dunng  the 
LPC  flight.  Of  these.  80%  experienced  their  SP  dunng 
ihe  rapid  decompression  phase. 

The  question  “Could  the  symptoms  have  com¬ 
promised  flight  safety  had  they  occurred  in  the  air?”  was 
answered  affirmatively  in  28  cases  (19%1  and  “maybe” 
in  27  (18%).  Thus,  37%  of  aircrewmen  reponed 
that  the  symptoms  would  or  could  have  compromised 
flight  safety  had  they  occurred  in  the  cockpit  environ¬ 
ment.  The  question  “Were  you  incapacitated  by  the 
symptoms?"  was  answered  positively  by  27  (18%)  and 
“maybe  ’  by  7  (5%)  of  the  aircrewmen.  for  a  total  of 


23%.  The  reported  seventy  of  symptoms  frequently  did 
not  coincide  with  the  aircrewmembers  evaluations  of 
the  symptoms'  effect  on  flight  safety  or  incapacitation 
(Table  IV) 

Treatmenr 

While  67%  of  patients  were  treated  initially  with 
a  chest  tube  alone  or  in  combination  with  other 
procedures.  19%  were  given  "no  treatment  ’  (bedrest). 
After  the  first  recurrence,  only  four  patients  were 
treated  surgically  while  three  individuals  were  given  "no 
treatment"  (bedrest).  After  the  kcond  recurrence.  71% 
were  treated  surgically.  After  the  third  recurrence. 
100%  had  surgery  (Table  V).  Only  35%  of  the  aircrew- 
members  still  flying  have  been  surgically  corrected. 
All  but  three  were  surgically  corrected  after  one  or 
more  recurrences  of  SP.  The  treatment  modalities  were 
reported  by  the  patients  and  we  cannot  verify  them 

Family  and  Personal  History 

There  is  no  correlation  between  cxpenencing  an  SP 
and  a  personal  history  cf  lung  disease.  Immediate  blood 
relatives  seem  to  have  a  higher  incidence  of  lung  disease 
and  SP  compared  to  the  general  population,  however 
This  has  not  been  reported  previously. 

Current  Aircrew  Standards 

AU  agencies  reviewed  (civilian  and  military)  have 
unique  dispositions  for  aircrew  members  who  have 
suffered  an  SP.  Grounding  periods  vary  from  none 
for  a  single  episode  to  5  years  following  surgical 
correction  (Table  I).  NASA  (72)  has  the  most  stringent 
requirements,  dictating  a  5-year  grounding  period  after 
surgical  correction  after  an  initial  SP  episode.  The  FA  A 
(31)  requires  only  that  the  SP  be  resolved  radiologically 
and  that  there  be  “no  underlying  disease."  The 
three  military  services  (67.1(X).  103)  dictate  that  SP  is 
disqualifying  for  aviation  duty  if  the  individual  is  an 
applicant  for  a  flight  program.  However,  once  in  the 


944  A  vuuian  Spatt.  and  Environmeniat  Medicine  ■  Oaobrr.  1 986 


RETROSPECTt'v  E  STUDY  OF  SP— VQGE  &  ANTHRACITE 


TABLE  IV  AIRCREWMEMBERS'  RATINGS  OF  REPORTED  SP  SYMPTOMATOLOGY 
AS  TO  WHETHER  SYMPTOMS  AFFECTED  FLIGHT  SAFETY  OR 
CAUSED  INCAPACITATION. 


Fll.  Safeiv 

Ir  'aoaatation 

Left  shoulder  and  arm  pain;  thought  he 
was  having  an  M.l. 

no 

no 

Deep  chest  discomfort,  aching  pain, 
positional  mild  dyspnea 

no 

no 

Pain  in  left  lung;  difficulty  breathing, 
left  arm  pain;  distness 

ves 

no 

Lcft‘Sided  pain:  could  not  take  full  breath; 
crushing  sensation 

no 

no 

Extreme  pain  m  upper  chest;  “ihoughi  1  was 
basing  an  M.l.*' 

ma\  be 

no 

Coid  sweat,  pale,  shortness  of  breath.  “lOO*'' 
oxNgen  and  one  good  lung  would  be 
suificicnt  to  fly'* 

nn 

Sharp  pam  in  collar  bone;  could  of.iv  breathe 
w  ith  hack  rigid 

mav  be 

n.  1 

Rapid  and  shallow  breathing  with  sham 
pain  on  deep  inspiration  in  chest  and 
richi  shoulder  blade 

no 

Sharp  chest  pain:  slight  weakness  in  left 
arm  ..sanoMS.  fatigue 

n.  1 

bhjrp  pam  m  lower  left  back,  not  \c\cfc 

<.n*>ui:n  to  immobilize .  trouble  siraicnicmnc 

S.  A 

nil 

wP 

Pain  'ett  chest,  shoftnevs  of  brcaih.  ven 

unffimfortahlc,  thinking  it  was  mdigcsniin 

1  t^si  wanted  to  get  on  the  ground  ' 

Mi 

r.n 

(  Ttrcmc  piin  in  Mcmum  and  tvomc  verw  ntej 

Mime  ihonncv*  o'  breath:  oifficuiiv  m 
miiMnp  npni  arm  (limned  movemenii 

\  C*' 

bharp  hurnin(i  pain  in  eheil:  "1  (eii  no 

n*' 

no 

impairment  ot  ihoughi  or  coordmaiion 

(.  hcM  pain,  shortness  of  breath.  ’1  had  chest 
pain  .nd  could  not  take  a  deep  breath,  but 

1  wjv  able  to  move  abxiut.  never  lost 
consciousness  or  fell  like  wav  going  to 

Uvsc  consciousnes*  * 

n«» 

n, » 

TABLE  \  REPORTED  TREATMENTS  OF  SPONTANEOUS  PNEUMOTMOK  ACI 
OF  THOSE  WHO  RESPONDED  '  n  =  I S  i ) 


TRF  ATMFNT 

1st 

orCl'RRFNrF 

^nd 

orrrRRFvrF 

.'rd 

nrriRHFNrf 

-ilh 

(X'r\'RRr\C- 

Chesi  lube 

<9 

- 

- 

Surpen 

4 

IK 

OjV|ien 

1 

- 

- 

~ 

Needle  aspiration 

1 

- 

- 

None 

21 

3 

- 

Chest  tube  plus  surgery 

2 

- 

- 

Chest  lube  plus  orvgen 

9 

1 

- 

- 

Chest  tube  plus  needle  aspiration 

1 

- 

- 

Needle  aspiration  plus  oivgen 

3 

- 

- 

- 

Needle  aspiration  plus  surgen 

- 

1 

- 

- 

Chest  lube,  oivgen.  and  sureerv 

1 

■ 

program,  there  are  no  firm  guidelines  regarding  aviation 
duty  after  an  SP. 

DISCUSSION 

SP  may  be  a  senous.  incapaatatmg  malady  in  the 
aviation  environment  We  found  USAF  recurrence 


rates  were  lower  than  those  reponed  for  the  general 
population  (17. 18. 24. 29. 30. 34, 3".  4 1.45. 49. 5 1.57, 59. 
62.70.73.80.85,87.89.90.95.97.101.102.1051  Several 
reasons  for  this  may  be:  a)  those  who  did  not  respond  to 
the  questionnaire  may  oe  a  unique  group,  b)  the  aircrew 
piopulation  mav  underreport  svmptoms.  the  number  of 
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occurrences,  or  the  number  of  recurrences,  c)  some 
of  the  aviators  had  a  very  short  foilow>up  period  of 
only  I  year,  and  d)  cmciusions  drawn  from  such  a 
smail  study  group  arc  uncenain.  The  length  of  time 
between  recurrences  in  our  populattcn  was  similar  to 
that  reported  elsewhere  (17,18.39.42.48.62.74).  This 
helps  suppon  the  contention  of  undcrreponing  by  our 
population.  We  did  not  calculate  SP  incidence  rates. 
We  feel  only  a  portion  of  SPs  which  aaually  occurred 
are  reported  in  the  Waiver  File.  This  may  be  t-njc 
for  many  reasons.  Principle  among  these  are:  a)  the 
symptoms  were  not  severe  enough  to  cause  the  aviator 
to  seek  medical  aid.  b)  the  aviator  may  have  soueht 
aid  in  the  civilian  community,  c)  if  the  aviator  sou£ht 
aid.  the  SP  may  not  have  been  recognized,  and  d)  if 
the  SP  were  recoen’zed,  it  may  not  have  been  reported. 
It  seems  safe  to  assume  that  the  recurrence  rate  in 
the  LSAF  aircrew  population  should  be  at  least  that 
reported  by  others. 

The  mean  age  of  those  suffering  SP  in  our  group  was 
srcjicr  than  that  found  in  other  studies  '4. 15, 17.20.30. 
3s,44.46.49.62.63.:().74.88.90.91,95.97.U)5).  There 
mav  be  two  reasons  for  this.  After  prolonged  period: 
of  G  suit  positive  pressure  breathing.  O.-  brcathine. 
and  G  stress,  the  lungs  may  bccofr-e  more  susceptible 
to  an  SP  (2‘/ .86. 1 1 1 ).  More  reasonable  is  that  the 
aircrew  population  is  a  skewed  population  as  far  as  age 
IS  concerned.  Very  few  individuals  become  aviators 
in  I  heir  teen  years  or  during  their  early  20s.  This 
early  period  is  usually  a  time  for  college  preparation 
and  decision  planning.  Those  who  enter  the  military 
aviation  community  more  frequently  arc  in  their  middle- 
lo-laie  2iK.  Tnosc  who  suffered  an  SP  before  reaching 
this  point  in  their  lives  would  have  been  rejected  from 
the  aviation  program  because  of  the  almost  universal 
disqualifying  clauses  regarding  a  previous  SP 
The  study  group  population  is  taller  than  the  general 
population.  Those  with  a  history  of  SP  currently  flying 
arc  vouncer  than  and  an  average  of  1.7  in  taller  than  our 
entire  SP  population,  although  population  norms  have 
been  getting  taller  ever  ihe  years.  The  overall  height 
of  the  study  population  helps  to  confirm  the  general 
feeling  that  SP  occurs  in  tall,  healthy  r.  ales  (22.40. 
42.43.78.90.110)  and  that  SP  may  be  due  to  traction 
on  the  apical  regions  of  the  lungs  causing  formation 
of  bullae  and/or  blebs  with  eventual  SP  (26. 107).  We 
do  not  have  information  on  the  SP  patients'  weights 
at  the  time  of  their  SP  experience  and.  consequently, 
cannot  make  accurate  statements  regarding  the  weight 
of  individuals  experiencing  an  SP.  However,  the  mean 
weight  of  current  flyers  is  6.5  lbs  less  than  those  not 
currently  on  flying  status.  At  the  time  of  occurrence  of 
an  SP.  an  aviator  would  be  more  likely  to  be  thinner 
than  our  data  presently  indicate,  and  tall. 

Some  studies  report  a  high  incidence  of  smokers  in 
their  SP  population  while  others  do  not  (14.20.25.80, 
112).  Our  data  agree  with  the  former.  Smokers  made 
up  7991  of  our  population.  The  exact  mechanism  for 
this  relationship  is  unknown  unless  it  is  related  to  the 
chronic  imtative  qualities  of  cigarette  smoke  along  with 
a  facilitation  of  emphysematous  pockets.  We  have  no 
information  on  the  pack-year  history  of  the  smokers  at 


•he  time  of  their  SP.  Many  aircrew  members  r'tported 
stopping  smoking  after  their  in-tiaJ  SP.  Of  intt.est  is 
the  lack  of  correlauon  between  the  individual  pack- 
year  history  and  the  number  of  SP  recurrences.  No 
correiaiion  existed  between  smoking  and  SPs  occurring 
in  an  LPC  or  in  a  high-G  environment.  An  interesting 
project  would  be  to  study  SPs  in  future  populations  to 
determine  whether  the  incidence  of  SP  deaeaces  with,  j 
decrease  in  the  number  of  ogareite  smokers. 

We  found  a  relatively  high  occurrence  of  SP  in 
family  members  This  relationship  has  not  been 
previously  reported,  although  it  has  been  considered 
(70,105),  Lacking  other  information  on  the  involved 
family  members,  we  can  make  no  further  observatic  rs. 
The  aircrew  members  having  family  members  with  SP 
were  taller  than  our  population's  mean,  however. 

Our  population  tended  to  seek  medical  attention 
much  more  quickly  than  its  civilia.n  counterpart  (14. 
17.70).  This  action  may  have  several  explanations:  a) 
the  military  aviator  is  conditioned  to  seek  medical  aid 
when  he  does  not  feel  well,  b)  those  who  had  symptoms 
were  sufficiently  fnghiencd  by  them  to  seek  medical 
attention,  c)  we  only  have  infc-maiion  on  those  who 
sought  medical  attc.Hion  from  military  physicians,  not 
on  those  who  sought  aid  from  cmiian  physinans.  d) 
many  of  those  with  minimal  symptoms  may  not  have 
sought  medical  attention  for  fear  of  grounding  or  failure 
to  appreciate  the  significance  of  the  svmptoms.  The 
individual  who  waned  12  h  to  seek  medical  aid  after  a 
recurrence  of  SP  was  on  a  camping  np  in  the  wilderness 
He  could  not  have  sought  medical  attention  sooner 
He  dii  admit  to  seeking  civilian  medical  attention  and 
neglecting  to  inform  his  flight  surgeon  or  the  military  of 
the  SP  recurrence.  ; 

Most  of  the  symptoms  elicited  were  similar  to  those 
previousl.-  reported  (14,17,18.25.35.70.75.94,95.112, 

1 13)  Our  group  also  reported  many  symptoms  not 
previously  found  in  the  literature.  These  ''unusual'' 
symptoms  were  occasionally  the  only  svmptoms  experi¬ 
enced.  e  g.  sore  throat.  However,  the  SP  mas  be 
incidental  and  unrelated  to  the  ’  unusual"  symptoms 
One  must  always  consider  SP  in  any  young,  tall  male 
with  a  positive  smoking  history  and  chest  symptoms, 
even  with  no  temperature  or  ESR  elevation  (70) 
Symptom  seventy  is  not  of  assistance  in  the  diagnosis 
of  SP  for  the  symptoms  may  be  of  any  degree.  Other 
studies  report  a  109i-  rate  of  severe  symptom?  tology 
with  SP  (14.32.70)  while  285^  of  our  group  reported 
severe  symptomatology — pnmanly  pain  and/or  severe 
shortness  of  breath.  Tlie  seventy  of  our  group's 
reponed  symptoms  funher  indicates  that  many  of  those 
with  minimal  symptomatology  may  not  have  reponed 
to  military  physicians.  It  must  be  remembered  that  this 
is  a  retrospeaivc  study  and  that  the  patients  are  most 
likely  to  remember  the  symptoms  that  were  the  most 
distressing  to  them  at  the  time,  forgetting  about  other 
symptoms. 

Incapacitation  is  not  the  only  danger  of  an  in-flight  SP. 
Just  the  stress  of  one's  body  malfunctioning  may  be  the 
cntical  factor  in  high-performance  aircraft  maneuvenng 
or  in  an  aircraft  mishap.  Such  added  stress  is  espeaallv 
critical  in  single-seat  aircraft  where  no  one  can  take 
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over  for  an  ailing  aircrc  *Tnan.  Even  in  dual-piloted 
aircraft,  insufficient  time  may  be  available  to  correct  a 
deteriorating  situation  during  cntical  maneuvers. 

Our  data  agree  with  the  literature  in  that  well  over 
half  of  our  population  was  either  sleeping  or  cxercisine 
minimally  at  the  time  of  the  SP  (16,18.25.28,39.40' 
56.70.75,95,105.112).  The  time  of  SP  occurrence  has 
little,  i;  anything.  lO  do  with  activity.  The  only  detractor 
to  tl.is  gcn.ral  statement  is  the  relatively  high  number 
of  SPs  occurring  dunng  RDs  or  pressure  changes. 
This  relationship  has  not  been  previously  reported  (4. 
17.25.28.33.39,48.51, 105).  Although  significant  when 
considered  as  a  percentage  of  ail  SPs  expenenced,  the 
relationship  is  not  significant  when  one  considers  the 
entire  aircrew  population.  It  would  be  difficult  to  devise 
a  system  in  -creen  out  RD-provocablc  SP  individuals. 
We  do  not  know  whether  these  individuals  had  bullae 
or  blebs  radiologically  at  the  time  of  tlicu  RD  or 
how  manv  RDs  they  had  experienced  beiore  their  first 
pneumothorax  An  interesting  area  for  investigation 
would  be  to  study  the  RD  relationship  .o  SPs. 

We  found  no  correlation  between  liight  expc^'icncc 
within  24  h  of  an  SP  and  its  occurrence.  'iTic 
^.'Ociation  of  SP  with  flight  seem*  to  be  coincidental. 
However,  one-third  of  SPs  did  occur  within  2-.  h  of 
fl'  lit  uuiy  and  3()T  of  these  a/iators  were  actuallv 
flvinc  at  the  time  of  ihctr  SP  The  danger  of  an 
incapacii jimg  event  was  gresent  in  the.ic  individuals 
When  he  proximiu  of  an  SP  to  a  flight  cxpencnce 
Is  coupled  wiih  ihe  finding  that  over  one-third  of  'he 
aircrew  member.'  feel  their  SP  experience  could  have 
compromised  fligh;  safets.  it  bcccmcs  apparent  that  we 
must  try  to  prevent  SP  in  flight  The  large  number  of 
air'-rcwmcn  reporting  that  their  SP  could  have  had  an 
adverse  effect  on  flight  safety  is  probably  factiiiouslv 
low  when  one  considers  that  many  ndividuals  failed  to 
recognize  or  appreciate  the  seventy  of  their  symptoms 
(Tjoie  I\')  The  same  observations  may  be  applied  to 
the  responses  received  regarding  incapacitation.  One 
quarter  of  'hose  responding  felt  that  they  may  have  been 
incapacitated  by  their  svmptoms:  not  "impaired."  but 
incapacitated."  This  is  a  strong  testimony  by  aircrew 
members  themselves  on  the  dap''cr  of  inflight  SP 
Once  an  individual  has  experienced  an  SP,  he  should 
be  prevented  from  pursuing  aircrew  dunes  as  long  as 
there  is  a  reasonable  risk  that  he  will  experience  another 
SP  The  literature  states  that  conservative  therapy  is 
neither  appropnate  nor  adequate  in  the  treatment 
of  aircrew  memben  with  SP  (27,62.113).  Opinions 
regarding  chemical  and  mechanical  pleurodesis  vs. 
parietal  pleurectomy  are  not  as  well  delineated  (42.46, 
99.102).  Pleurodesis  is  not  the  surgical  method  of  choice 
because  Ihe  recurrence  rate  after  pleurodesis  can  be 
as  high  as  309c  (10.17.20).  no  method  of  pleurodesis 
has  been  demonstrated  as  the  method  of  choice  (20.24 
■J.36.42.52.55.70.79.91.95.99.102. 105.112. 113).  and 
pleurodesis  carries  high  morbidity.  Parietal  pleurcctomv 
has  a  very  low  recurrence  rate  of  0-1%  (4,20.30.70. 

90.95)  and  very  low  morbidity  and  mortality  (20.42. 

95.96) .  Panetai  pleurectomy  mi:st  be  done  bilaicrall;. 
since  there  is  a  contralaierai  recurrence  rate  of  up  to 
20%.  and  the  pleurectomy  must  be  complete  (6.17.30. 


61.73.77.80.90,97).  The  requirement  for  a  complete 
bilateral  parietal  pleurcaomy  is  exemplified  by  one  of 
our  aircrc-  members  who  had  a  paniai  (apical)  bilateral 
parietal  pleurectomy.  He  subsenucnily  expcnenccd 
a  recurrent  spontaneous  pneumotiiorax  m  t..e  basal 
portion  of  one  lung.  The  only  viable  alternative 
to  complete  parietal  pleurectomy  is  to  observe  eacn 
aircrewman  for  a  period  of  time  sufficient  to  ensure 
that  his  nsk  of  expenencing  another  SP  is  minimal  i9 
years).  For  all  practi'  a!  purposes,  an  aircrew  member 
expenenang  an  SP  r.Jsi  either  opt  for  complete 
bilateral  panetai  pleurectomy  or  must  seek  a  new  career 
field.  Since  the  incidence  of  SF  is  low  (18.48.7'M  /,  .12. 
113).  such  a  requirctnent  would  not  prese-;  a  Hardship 
to  'Tiilitarv  or  civilian  agencies.  "Causw  undeif  rmined" 
or  "hj.man  error"  mishaps  occur  frequently  We  have 
no  w  ,y  of  knowing  how-  many  of  these  mishaps  have  SP 
as  a  contnbuimg  factor.  The  L'.S  rr.duarv  services  and 
civilian  agencies  need  to  make  changes  in  their  current 
regulations  regarding  aircre  >men  with  an  mtiai  SP 
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